Social relationships, or the lack thereof, constitute a major psychosocial risk factor for health, rivaling the effect of well-established traditional cardiac risk factors. 2 For example, the INTERHEART study, a casecontrol study of patients across 52 countries who had experienced an acute myocardial infarction, reported that adverse psychosocial factors accounted for a population attributable risk of 32.5%, which is similar to the population attributable risk for smoking of 35.7%. 3 Social integration has been defined as the presence of social relationships that provide a sense of belonging, a subjective bond that individuals feel in relation to others and groups of others. 4 A network of positive relationships can provide a tremendous source of support, meaning, and belonging, 5 whereas the absence of relationships or a state of social isolation can have detrimental implications for health trajectories and well-being.
Loneliness-the perception that one's desired social relationships or connectivity are not being fulfilled-has been identified as a significant risk factor for depression and poor health behaviours. 6 Although the prevalence of loneliness can vary with age or life stage, being married or with a partner does not necessarily ensure protection from loneliness. Poor marital quality or dissatisfaction has been associated with higher levels of reported loneliness, new onset depression, and poor long-term survival. [7] [8] [9] [10] [11] The Framingham Offspring Study further documented that repressed marital communication, conflict, and strain were all associated with adverse health outcomes, especially in women. 12 These data strongly suggest that psychosocial factors such as loneliness and marital quality, a component of social integration, exert considerable influence on the biopsychosocial experience of recovery and resulting health outcomes.
In this issue of the European Journal of Preventive Cardiology, Roijers et al. 13 present the results of a prospective cohort study for patients undergoing primary percutaneous coronary intervention who underwent cardiac rehabilitation (CR) for three months and were followed up for 12 months. These Dutch patients were representative of a typical population referred for CR. The population was analyzed for changes in subjective health status as determined by a Dutch normed SF-12. Of the many psychosocial variables that might influence health status, ''loneliness'' and ''marital health quality'' were chosen for analysis using standardized measures. They found that the ''optimal married'' versus ''less optimal married'' had similar improvements in a relative sense, even though the ''less optimal married'' started at a lower baseline value. After 12 months, the ''optimal married'' achieved and even surpassed the Dutch median population norm, whereas the ''less optimal married'', although showing improvement, did not reach this level. ''Lonely'' and ''non-lonely'' patients improved in a similar relative sense, but again the ''lonely'' patient group started at a lower level and did not reach the mean Dutch values for health perception.
So, what are we to make of these intriguing findings? Interestingly, the improvements in the mental and physical perceived health status continued to improve after the end of the CR program until the 12-month followup. Further study could focus on the participants during the 3-12 month timeframe to specifically assess the reasons for this. For the ''marital quality'' groups, the cardiac event may have been the outside threat that galvanized improvement, or such couples may have received extra psychological counseling during and/or after the CR program. In a similar fashion, the ''lonely'' and ''non-lonely'' groups increased both during the CR program and afterwards. Although there is significant support during the active CR program, these resources are generally not available after the three-month program. However, the ''lonely'' group continued to improve.
It may be difficult to see how ''loneliness'' and ''marital quality'' can be related to health outcomes or perceived health outcomes. One formulation is shown in Figure 1 , which is modified from the ''causal web'' described by Parrish. 14 This ''causal web'' purports to illustrate possible interrelationships influencing health outcomes and the various interactions. Distal and proximal factors operate through intermediate factors and directly on health outcomes (as illustrated by the solid arrows). For example, ''loneliness'' and ''marital quality'' help to determine social integration. Those with limited ''social integration'' may find it more difficult to attend to the ''proximal factors'' related to healthy lifestyle changes or adherence to medication. This, in turn, may adversely affect the various ''physiologic factors'' that affect ''diseases and injuries'' (in this case, cardiovascular disease). The actual and perceived ''health outcomes'' can then be influenced by all of these proximal factors. In Figure 1 , the dashed arrows represent potential feedback from outcomes and diseases on the proximal and distal factors. Perhaps the ''subjective sense of health and well-being'' as determined by the SF-12 might serve as an impetus for the ''lonely'' person to continue to socialize to maintain present health initiatives. If a married couple is able to meet this health crisis by mutual help and struggle, then the enhanced ''subjective sense of health'' might reinforce the improved bond.
Social support can be provided in various ways during a CR program, including one-to-one or peer support group settings. The CR patient group can become an instant community of fellow survivors and thereby provide mutual encouragement and support. This is considered to be a created source of support that extends beyond the natural or embedded social networks and capitalizes on similarity among participants' experiences. 15 The CR team of healthcare professionals may also provide a surrogate family of support for both patients and caregivers. Although social support and relationships can be defined in a variety of ways, one key component is the patient's perception that support is available. Whether or not this support is actually received is less important than a patient's belief in its availability. 15 How should the cardiovascular practitioner or CR program use this information? The evidence indicates that loneliness and marital quality are important contributory factors that can modulate perceived and Figure 1 . A theoretical causal web illustrating various factors influencing health outcomes and interactions among them. ''Loneliness'' and ''marital quality'' influence ''social integration''. The solid arrows represent potential causal relationships between factors, diseases, and outcomes; the dashed arrows represent potential feedback from outcomes and diseases on the proximal and distal factors. Adapted with permission from 14 . actual health outcomes. The CR guidelines [16] [17] [18] state the importance of screening and incorporating individualized treatment plans/strategies for social isolation and marital quality. However, only the European Guidelines 18 provide specific screening questions to determine ''low social support'', which include the questions: ''are you living alone''; ''do you have a close confidant''; ''do you have any person to help you in case of illness''; and ''do you have serious problems with your partner''? Collectively, we need to consider how best to routinely integrate targeted screening and individualized strategies into the care of our CR patients.
